
This is a response to comments on the February 29, 2000 draft TMDL report “Mercury TMDLs for
Segments Within Mermentau and Vermilion-Teche River Basins.”  Below is a summary of the
changes made in finalizing the TMDL report and responses to comments received from the
Louisiana Department of Environmental Quality (LDEQ, letter dated May 31, 2000) and the law
firm Barnes and Thornburg (letter dated June 5, 2000).

Summary of Changes in the Revised Mercury TMDLs

The changes made to the revised TMDLs are presented below.   Some of the changes were in
response to comments, while others were made to improve the technical aspects, and readability of
the document: 

1) The calculation of existing and target wet deposition loads take into account the recent quarterly
data collected under the Mercury Deposition Network Program (MDNP), thereby updating the
previous estimate.  The previous target was 12.3 ng/m2/d, and the revised loading rate is 11.4
ng/m2/d. 

2) Point source loading rates were estimated using data from the Permit Compliance System (PCS).

3) Wasteload Allocations (WLA) were revised from application of the Louisiana water quality
standards end-of-pipe to addressing only those dischargers with “reasonable potential” to exceed
water quality standards.  The WLA factors in a target protective of human health, receiving water
dilution, background ambient concentration, discharge flow and discharge concentration. 

4) Existing and targeted loads were calculated based on the atmospheric loading rates and discharger
flows.  Watershed drainage areas established by LDEQ for each basin were used in this calculation.

5) Language addressing the “fishable” use from recent EPA guidance was added to address the
comment contesting the fact that fish advisories represent a use impairment.   Also, a screening value
developed using EPA guidance was included to support the fish tissue target utilized in the TMDLs. 

6) A table with existing and targeted loads was included for easy reference and to clarify point
versus nonpoint pollutant contributions (see executive summary and table 4).  

7) Data were obtained from the EPA Toxics Release Inventory and the Louisiana Toxic Emission
Data Inventory (TEDI) and tabulated (see tables 5 and 6) to provide information on significant
sources in the local airshed.  

8) Pollutant sources are briefly discussed in a new section (section 5).

9) Various sections in the TMDL documents were reorganized.

10) A number of editorial changes and corrections of typographical errors were made to the
document.



Responses to Barnes & Thornburg comments:

1) This comment asserts that EPA has developed its own mercury target and has disregarded state
and EPA guidance in this process.  

The Region disagrees with this assertion.  The approach utilized represents implementation of the
narrative state water quality standards and is based on procedures routinely used by the state of
Louisiana, and thus, is supportable.  

First, Louisiana does not presently have mercury water quality standards for the protection of human
health.  The criteria of 12 ng/l for freshwater and 25 ng/l for marine waters are aquatic life criteria,
rather than criteria to protect human health.  The state has not yet adopted water quality criteria for
the protection of human health in its water quality standards.  Available data from the Savannah
River system, Georgia (EPA Region 4 2000) and the Florida Everglades (EPA Region 4 1996) have
demonstrated that these criteria are not stringent enough to protect human health and that significant
bioaccumulation occurs at ambient water concentrations of 4 ng/l or less.  The water target for the
Savannah River TMDL is 2.83 ng/l (EPA Region 4 2000).   For the Great Lakes system, the water
quality criterion established for protection of human health is 1.3 ng/l (EPA 1999). Because
Louisiana has not yet adopted human health water quality standards, which address the
bioaccumulation and biomagnification of mercury up the food chain, Region 6 is utilizing fish tissue
as a direct indicator of bioaccumulation and human health risk. The EPA Office of Water has
developed a human health criteria guidance document for mercury.  The agency’s technical
approach was to establish a criterion for tissue and then recommend biaccumulation factors
applicable to particular water body types which can be applied to derive water quality criteria (EPA
2001).  For these reasons, use of the state’s existing water quality standards (and the EPA 1984
water quality criteria; see EPA (1985)) for aquatic life are inappropriate for use in protecting human
health, particularly in light of new information on the toxicity of mercury (NAS 2000) and its strong
bioaccumulative tendency. 

Secondly, the target established is a direct implementation of the narrative water quality standards. 
The Louisiana Department of Health and Hospitals utilizes a risk based procedure to determine
when fish consumption advisories are warranted.  Advisories are triggered at a fish tissue
concentration of 0.5 ppm mercury, wet weight.  Since this level triggers an advisory action, a level
of less than 0.5 ppm is required to attain the narrative water quality standard.  A margin of safety
(MOS) is a required component of the TMDLs.  Based on the need to achieve a fish tissue level
below the trigger level, and the need to incorporate a MOS, the target of 0.4 ppm mercury, wet
weight, was established.  The use of this target level is consistent with the state’s policies and
procedures related to the protection of human health.  Another advantage to the use of a tissue target
is that there is ample fish tissue data available for assessing the narrative standard, and monitoring is
expected to continue on an ongoing basis.



2) The commenter believes that EPA’s target is based on technically invalid assumptions and is
legally  unauthorized.    

The Region, as discussed in previous comments and further discussed below, disagrees with this
opinion.  As indicated above, because of the lack of state human health water quality standards, the
Region has implemented the state narrative standard, utilizing a fish tissue level of 0.5 ppm, with a
margin of safety, resulting in a target of 0.4 ppm.  A concentration of 0.5 ppm or higher triggers
issuance of fish consumption advisories (LDEQ 1998; Dr. William Hartley, Tulane University,
personal communication).   At this concentration there is significant risk to children and women
which may be of child-bearing age, which are pregnant or are nursing.  The developing fetus is
particularly sensitive to the neurotoxic effects of methyl mercury (see FDA 1995).  Louisiana’s
policy is not as conservative as those used in some other states.  For example, the state of Georgia
uses an action level of  0.23 ppm mercury, wet weight, for triggering an advisory.

As an additional step, the report was revised to  include a fish tissue screening value calculated using
EPA’s guidance for assessing chemical contaminant data for use in fish advisories (EPA 1995, p. 5-
3).  This affords a mechanism to assess and/or verify the technical appropriateness of  the target
tissue value.   Assuming a consumption rate of 20 grams per day (0.02 kg/d, the assumed
consumption rate for Louisiana’s human health water quality standards), a body weight of 70 kg,
and the EPA reference dose (RfD) of 0.0001 mg/kg/d, and utilizing the equation of SV n = (RfD *
BW)/CR, a non-carcinogenic screening value (SV n) of 0.35 ppm wet weight is obtained.  This
screening value is consistent with the target applied for the TMDLs (rounded to 0.4 ppm).  The
above RfD is supported by the recent National Academy of Sciences toxicological assessment of
mercury (NAS 2000).  The NAS study upheld EPA’s original recommendation of 0.0001 mg/kg/d. 
This RfD is also used by the Louisiana Department of Health and Hospitals in deriving consumption
advice for children and women of child-bearing age (Dr. William Hartley, Tulane University,
personal communication).  Additional language to further justify the target endpoint has been added
to the document.

The commenter argues that “The fact that a waterbody is covered by a fish consumption advisory is
not sufficient  to support a conclusion that the waterbody is impaired.”  Guidance issued October 24,
2000 by the EPA Office of Science and Technology and Office of Wetlands, Oceans and
Watersheds states that “EPA generally believes that fish and shellfish advisories...demonstrate an
impairment of the CWA section 101(a) “fishable” use.  This applies to fish and shellfish
consumption advisories and certain shellfish area classifications for all pollutants that constitute
potential risks to human health, regardless of the source of the pollutant...for purposes of
determining whether a water body is impaired and should be included on a section 303(d) list...”. 
The guidance further states that “ EPA considers a fish advisory,...and supporting data, to be readily
available data and information that demonstrates non-attainment when...the risk assessment
parameters (e.g., toxicity, risk level, exposure duration and consumption rate) are equal to or less
protective than...water quality standards.”  This interpretation holds for waters listed for mercury in
Mermentau and Vermilion-Teche basins since the state has not yet adopted numeric mercury water
quality standards for protection of human health.   The above language was included in the revised
TMDL document to reflect EPA’s interpretive guidance.



EPA believes that the case law cited by the commenter is neither binding upon or analogous to the
situation addressed in these TMDLs.  

3) The commenter disagrees with the wasteload allocation in which point source discharges would
be expected to meet state water quality standards at the end-of-pipe.  

EPA acknowledges that the relative contribution of point sources is small compared to atmospheric
deposition.  The relative contribution of point sources is quantified in the revised TMDLs. 
Approximately 0.6% and 1.5% of the total existing mercury load is contributed by point sources in
the Mermentau and Vermilion-Teche basins, respectively.  EPA believes that wet deposition of
mercury is the most significant factor contributing to the mercury bioaccumulation.  While EPA
believes CAA regulatory controls will be the most important mechanism to reduce atmospheric
mercury loads, the potential exists for point source discharges to contribute to the observed
bioaccumulation on a localized, site specific basis. The TMDLs require monitoring of discharges
having the potential to discharge mercury.  Mercury loading of facilities will be controlled through
permit limits or implementation of a mercury minimization plan, as has been proposed by EPA
Region 4 (see EPA Region 4 2000).  These allocations would be derived using a water quality
criterion, standard or other target protective of human health, discharge concentration, discharge
flow, instream flow, and background ambient water concentrations.  Regulations at 40 CFR Part
122.44(d)(1) require permitting authorities to determine “whether a discharge causes, has the
reasonable potential to cause, or contributes to an in-stream excursion above a narrative or numeric
criterion with a state or tribal water quality standard,” and to develop water quality-based NPDES
permits accordingly.



Response:



Responses to LDEQ comments:

Fecal Coliform TMDLs

1) We appreciate the comment.  However, EPA is required under CWA 303(d) to develop total
maximum daily loads for those pollutants which do not meet applicable water quality standards. 
Levels of fecal coliform bacteria in the above-stated water bodies were found to be in exceedance of
State established criteria and, as such, must be reduced by those amounts described in each TMDL
so as to meet such criteria. These TMDLs are based on all available data and are the best estimate of
bacterial loading based on such data. 

2) In each of these draft fecal coliform TMDLs, the percent load reduction was calculated by
dividing the load reduction by the TMDL and then multiplying by 100.  For example, in the fecal
coliform TMDL for the Vermilion River (subsegments 060801 and 060802) during the months of
May through October, the load reduction was 2.15 E13 cfu/day and the TMDL was calculated as
2.93 E12 cfu/day.  Based on these values, the percent load reduction was calculated to be:

(2.15 E13 / 2.93 E12) (100) = (7.33) (100) = 733% 

In these, as well as all subsequent TMDLs, EPA has recalculated the percent load reduction by
expressing the load reduction as a percentage of the current load.  As an example, in the above-
mentioned TMDL, the percent load reduction was re-expressed based on the current load (2.44 E13)
and the load reduction (2.15 E13) needed to meet the TMDL:

(2.15 E13 / 2.44 E13) (100) = (0.88) (100) = 88%

No loads were recalculated in the final fecal coliform TMDL documents.  Only the percent load
reduction expression was amended to more clearly state the level of reduction necessary to meet the
TMDL target.

3)  These TMDLs are based on all available data and are the best estimate of bacterial loading based
on such data. This data did not differentiate between natural sources and anthropogenically derived
sources of bacterial pollutants. Careful consideration of sources, and targeting of these sources for
treatment, will take place during the implementation phase of these TMDLs.

4) The geometric mean is recommended when assessing against the 200cfu/100ml criterion when at
least 5 samples are collected during a 30 day period to represent the exponential bacterial growth
and die-off cycle.  In the case of these TMDLs, the individual data points were assessed against the
400cfu/100ml criterion to determine the percentage of exceedances as only one or two samples per
month were collected.   Since only one or two samples were collected per month, it was determined
to apply the arithmetic mean as opposed to the geometric mean to calculate the current in-stream
loads. In general, the use of the arithmetic mean is more conservative than using the geometric, or
harmonic, mean.  Using the geometric mean based on one or two samples per month over a 12
month period could underestimate the current in-stream loads.  To reduce uncertainty, we have used
a conservative estimate for the current in-stream load.

5) The described correction has been made to the stated TMDL report.



Fecal Coliform TMDLs continued

#6 - #10)  The described corrections have been made to the stated TMDL reports.

Mercury TMDLs:

Note that LDEQ comments are under the heading of “Mercury TMDLs for the Calcasieu and
Ouachita River Basins.”  We believe the LDEQ’s comments were submitted on mercury TMDLs
prepared for the Mermentau and Vermilion-Teche Basins of which the state received a copy.   To
date EPA has not prepared any mercury TMDLs for the Calcisieu or Ouachita River Basins, thus
we believe these comments were submitted for the Mermenbau and Vermilion-Teche Basins.  

1) The LDEQ commented that it is unclear which sources are causing or have caused the fish tissue
bioaccumulation concerns in these two river basins.

In the revised TMDL, EPA included information contained in the EPA Toxics Release Inventory
(TRI) and the Toxic Emission Data Inventory (TEDI) managed by the LDEQ.  The emissions
applicable to the local airshed (extending 100 km around the perimeter of the watersheds) are
included.  Industrial emissions appear to be a significant source.  The inventories do not include data
on coal-fired power plants, municipal waste combustors (MWC) and medical waste incinerators
(MWI).  However, these sectors are believed to have been important sources in the past and, through
Clean Air Act (CAA) authority, are presently being regulated.  EPA has allocated funding and is
receiving contractor assistance to apply the Regulatory Modeling System for Aerosols and
Deposition (REMSAD).  This is part of an effort by the EPA Office of Water to conduct two TMDL
case studies (in Wisconsin and Florida) to develop national guidance.   The forthcoming information
for Louisiana will be useful in defining sources of mercury which is influencing various watersheds
in the state.

2) The state commented that there is no clear documented relationship between the amount of
mercury in edible tissues of fish and the amount of mercury in the water column and bottom
sediments, and that it was unclear whether sources in these basins are active or are a result of legacy
deposition. 

The state does not presently have numeric water quality standards for protection of human health. 
In addition, trace level mercury data for water in these basins is lacking.  Without a defensible water
target level, and ambient water data, development of the TMDLs using conventional approaches
was not possible.  The Region decided to utilize a fish tissue based approach to estimate the
reductions in mercury loading needed to attain water quality standards.   The rationale for taking
this approach is based on:   (1) the fact that fish tissue is a direct indicator of human health risk from
fish consumption; (2) the state Louisiana Department of Health and Hospitals (LDHH) established
procedures for assessing risk and has established a “safe level” for triggering fish consumption
advisories; (3) the LDEQ had a well developed fish tissue database which could be utilized for this
assessment; and (4) the approach was suggested to the Region by the EPA Office of Science and
Technology as a rational, supportable approach in light of the lack of national guidance on
developing TMDLs. 



The Mercury Study Report to Congress (EPA 1997, p. 3-19) states that “The analysis of mercury
fate and transport supports a plausible link between mercury emissions from anthropogenic
combustion and industrial sources and methylmercury concentrations in freshwater fish.”  While the
linkage has not been definitively proven, it is plausible and certainly a viable hypothesis.  There is
not yet national regulation or guidance which prescribes standard TMDL procedures for mercury. 
The Region feels that national guidance to promote consistency from state to state and basin to basin
is needed and should be developed.  In the future, the Region hopes to utilize the research currently
being carried out, as well as national guidance, which would promote national consistency.  At
present the states and Regions are initiating TMDL development utilizing a variety of methods.  The
Region is utilizing a simple yet logical approach to addressing mercury, which has impaired the
listed waters, and which has the potential to impair additional waters within these river basins as
well other basins in Louisiana.

3) The state commented that mercury in fish is sampled on an ongoing basis, rather than in
accordance with the 5-year basin cycle, and that waterbodies with advisories are re-sampled at least
once a year. 

LDEQ has done an outstanding job in carrying out an ongoing, state-wide mercury fish tissue
monitoring program.  This state-wide monitoring program was initiated in 1995 as an EPA funded
study of selected lakes in the state (LDEQ 1995) and was expanded to include ongoing monitoring
of a variety of water bodies in all basins within the state.  The Region is pleased with the frequency
that the state monitors those waters that have fish consumption advisories.  The Region believes that
fish tissue monitoring in such affected waters should occur at least every five years, although more
frequent monitoring would be beneficial to assess trends in fish tissue mercury levels.  More frequent
monitoring will more effectively portray status and trends of fish mercury body burdens.  We have
revised the report to better reflect the state’s ongoing program by stating that “periodic re-sampling
of the listed waters will be conducted.”  

4) The LDEQ commented that the approach taken may not be effective since sources outside the
state are not addressed  and that  issuance of fish consumption advisories and continued monitoring
and outreach are the only effective management tools available to states.  

The Region appreciates the state’s concern related to problems with utilizing TMDLs as a
mechanism to address mercury releases on a broad scale, nation-wide (and international) fashion. 
The Region agrees with the far-reaching extent of the problem and the difficulty in identifying
sources and assigning loads for an atmospheric pollutant such as mercury.  However, where
narrative and/or numeric water quality standards are not being attained, TMDLs are appropriate for
addressing CWA Section 303(d)-listed waters with demonstrated mercury bioaccumulation
concerns in Louisiana as well as in other states.  Due to complicating factors, including the
multitude of atmospheric sources, the relative influence of local, regional and global sources, the
complex fate and effects of mercury, site specific conditions which mediate methylation, etc.,
TMDLs cannot by themselves solve the mercury problem. The CAA, through Maximum Achievable
Control Technology (MACT) standards, will aid TMDL efforts to control mercury sources. 
TMDLs are a management measure which will compliment other statutes and programs to address
this national and global issue.  The Region agrees that educating the public and issuing consumption
advisories are important measures the states can take to address mercury bioaccumulation, however,
these actions are separate from the TMDL process which serves to address pollutant loads.  



5) The LDEQ commented that specific mercury emission sources are not identified and the TMDLs
lack acknowledgement of natural conditions which may influence mercury bioaccumulation. 

EPA believes wet deposition of atmospheric mercury (primarily from anthropogenic sources) is the
primary reason for the observed bioaccumulation.  Site specific factors from water body to water
body within the two basins mediate the degree of methylation.  This explains differences in the
degree of  bioaccumulation found for various waters.  Based on these site specific factors some
waters are clearly more vulnerable to atmospheric deposition than others.   Mercury sources are
located both within and outside these watersheds.  Combustion sources outside the watershed (but
within the airshed) may influence deposition within the watershed.  In the revised TMDL, EPA has
included data from the Toxics Release Inventory (TRI) and the state’s Toxic Emission Data
Inventory (TEDI) to better characterize air sources.  However, information is lacking on coal-fired
utilities (which are not required to report under TRI) and smaller emission sources such as
municipal waste combustors (MWC) and medical waste incinerators (MWI), which collectively
may represent a significant contribution of mercury.  These sources were addressed in the load
allocation portion of the TMDL.

6) This  comment questioned whether the monitoring and implementation plans will adequately
address mercury bioaccumulation, and indicated that stakeholders involved in implementation are
not identified. 

The Region understands LDEQ’s perspective concerning the difficulty of addressing air releases
through TMDLs alone.  While TMDLs are measures to address the mercury problem for specific
watersheds, other regulatory actions through the CAA will be critical to control air releases.   In
addition to the Mermentau and Vermilion-Teche basins,  TMDLs will eventually be developed for
other watersheds in Louisiana as well as surrounding states.  The Region envisions a cumulative
beneficial effect of  TMDLs for multiple basins, and potentially state-wide.  The process to control
mercury releases will be step-wise and gradual.  The stakeholders have yet to be determined,
although they will include the state and EPA.  EPA also would expect the general public, power
utilities and industry to be involved in implementation of the TMDLs. For example, state and local
authorities may initiate voluntary collection, recycling or other programs in which citizens could
participate.  Industries could initiate pollution prevention efforts (such as product substitution). 
Voluntary programs may be important to compliment regulatory controls which will occur under
CAA authority.  It should be noted that these TMDLs do not require nor do they include an
implementation plan.

Turbidity TMDL for Bayou Queue de Tortue

1)  There is no mention of a specific turbidity numeric criterion in LAC 33:IX.1113.C.  Table 3 (as
referenced in §1113.C) does not include turbidity as an indicator.  Having no data to adequately
determine background levels of turbidity to set a site-specific guideline, as discussed in LAC
33:IX.1113.B.9.b.vi, EPA deferred to LAC 33:IX.1113.B.9.b.i.and the use of 150 NTUs as a
guideline value in the assessment of Bayou Queue de Tortue as this bayou is located in the
Mermentau River Basin.  Therefore, the reference to LAC 33:IX.1113.B.9 will remain in this
TMDL.



2) We agree that there is a probability that the 150 NTU value will be exceeded under certain
conditions.  However, based on LDEQ’s studies which confirm that many sources of turbidity in the
bayou are anthropogenic, as well as  20 years of data (1978 - 1998) which demonstrate a critical
season based on land use (see Figure 2 of the TMDL), we believe that anthropogenic NPS can be
controlled to the point where the 150 NTU guideline value can be adequately met without an
additional allowance to natural sources. 

3)  We appreciate the comment.  Assessment procedures for compliance with the 150 NTU
guideline recognize a 30% exceedance rate as acceptable.  However, setting allowable turbidity
levels from sources as 150 NTU at all times is a conservative application of the guideline as no
exceedances of the criterion will be allowed. 

4)  Upon re-examination, EPA incorrectly listed the exceedance rate as 36%.  The TMDL has been
corrected to reflect an exceedance rate of 40%, based on an evaluation of available data from the
most recent 5 years (21 out of 53 data points exceeded the 150 NTU criterion over the period
1/10/95 - 12/2/98).  This has been clarified in the TMDL.

 5)  We appreciate the comment.  However, EPA is required under CWA 303(d) to develop total
maximum daily loads for those pollutants which do not meet applicable water quality standards. 
The level of turbidity in the above-stated water body was found to be in exceedance of the State
established guideline and, as such, must be reduced by those amounts described in the TMDL  to
meet this guideline.  EPA anticipates that the state will target nonpoint sources of pollution for
treatment under their Nonpoint Source Management Program.   

6)  The period of time used to determine critical months is apparent in Figure 1, namely, 1978
through 1998.  This has been clarified in the caption of Figure 2.

7)  The last sentence of paragraph 1, Section 3.5 was ambiguous and has been clarified. 
It was not EPA’s intent to relate the type of MOS (implicit or explicit) with long term ambient data.  

8)  Calculations for the reduction percentages have been documented in Section 3.3 of the TMDL.

Vermilion River TMDLs for Dissolved Oxygen and Nitrogen

1) The described correction has been made to the TMDL report.

2) The described correction has been made to the TMDL report.

3) The described correction has been made to the TMDL report.



4) This TMDL was based on that developed by LDEQ in December 1999 (“1999 Review and
Assessment of the 1987 Vermilion River Watershed TMDL for Dissolved Oxygen”, see Appendix
A in TMDL).  In accordance with the conservative model inputs used and LDEQ’s best judgment as
stated in the previously mentioned document, the overall MOS was estimated to be greater than
10%.
  
5) The incorrectly labeled chart has been removed from Appendix A and replaced by the correctly
labeled chart submitted by LDEQ.
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May 17, 2000

Ellen Caldwell
Water Quality Protection Division
U.S. Environmental Protection Agency
1445 Ross Ave.
Dallas, TX 75202-2733

Dear Ms. Caldwell:

This letter is in response to the notice that appeared in the 4/12/00 edition of
the Federal Register concerning TMDLs for the Mermentau and
Vermilion/Teche river basins.  In the table on page 19763 you listed
dissolved oxygen as “pollutant” for two segments of the Vermilion River. 
Since when has dissolved oxygen (D.O.) been considered a pollutant?

Unlike a real pollutant, such as fecal coliform, which you have also listed,
having more D.O. is better than having less.  It is something good, not
something bad, and actually help reduce the bad stuff.  Including D.O. as
part of TMDL is not appropriate.  How would you develop a waste load
allocation, which is the essence of a TMDL, for a parameter that is not a
waste?  The intent of a TMDL, for a parameter that is not a waste?  The
intent of a TMDL is to identify how much of a substance can be tolerated
without exceeding the standards.  In other words, reduce contributions from
various sources so that the stream can achieve attainment.  You don’t want
to reduce oxygen contribution.

Sincerely,

Donald R. Perander
300 Jackson Lane
Middletown, OH 45044

Response:

We appreciate the comment and agree that  D.O. is not a
“pollutant”.  These waterbodies were listed for D.O. because
water quality monitoring data indicated that the State of
Louisiana’s water quality standard for D.O. was not being met,
i.e., the D.O. level was too low to protect aquatic life.  

We agree that D.O. is something good, not something bad. 
TMDLs for D.O. typically allocate loads for oxygen demanding
pollutants which reduce D.O. in a waterbody. The TMDL
identifies necessary load reductions that will ultimately allow the
waterbody to meet the State’s D.O. standard.  


